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£ 7\£S] ^7^^<2] ^*MI# °]&*\°\ SfS^^ol *l 

^.^ofl «Mj2.^1# «fo|i^2J -S*n 

iS^H. §^J^# *m £^#.2.3. 1**1*1^ 

oH §5M #7| U}o|i^J ?^e|7]7} Sl^Sli^. aj*i ^§^-5}. S^S^E-i 

^S]^ jfl^AlJrofl -§-*}a} #7l Ujoji^ 7fE^7j24 *l§i#U2.S o|§HlcH ^71 
0|i^J 7jee]^|S ^t" i^O>^. #7| *\0\S.Q ?>H^^S^t1 
A}«>o> 37l*l<>1 -tlxS. ^S^l?! ^^^^^Ifif. CD/DVD 7|7l5+ 

i^^ti aME)^-§- ^^Ji^ ^3*1* #335.^ 3*1 ^WRr 

i 1 
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*]±*&[B10 CHIP ANALYSIS SYSTEM) 
£.^0, 7JC4«V ^igj 

£5^$ argon ^ «>oii^i ^ <y <y*i°fli- s.ai*> s^. 



30 : € 40 : 

100 : Hfoli^J £-A}^ 110 : *}o\3_% 



120 : 2)3 130 : SI 3**1 

- 140 : S-S^^f 150 : 

i^Sj >M*> 

l^i^ «>o|i^ll- 2#*K2 «>o1i^^ AgjflS^# 

^ ^ Sii^ **7l fl*} *]^<3°fl 2.2.^ H}°lA*l 

CD/DVD 7|7| 3-§- Hjo|A*l 4> Sm. 

^>o|^(Size)# 7}*]^ «}Oli^ofl Cflofl 33->M*J ^ SI 

Hjoiifl i990»d£ s«Hfe| <S^3<>1 aje 5^*1 sm. 

Hf°l£*l£. ^-g-^^ *M ^ofl DNA %^Jo] o|-§-s]i- DNA 3 . Si 

^Eflei5L5.§-y (bacteriorhodopsin) ^-2* ^oj tf^^o) A>-§-5]^- 
^ 3 (protein chip) . Q (cell chip) . *S£-<H 3 (lab on a 

ip) ^3.3. ^ Sl^h Ojttfl. ^^.(H ^}(lab on a chip)£- tfl-&^°1 

ol-§-£|Dl *J#ofl,M A.\g.S] ^fif ^74] ^ ^2] 2.^ &n*)2± 
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°i-§-# &m -gstjua. ^#°ti turn 

2.d|. ?1^2| si^c>c^ ^!^s]ji -y^o]c+. 

ae-iM sm^i Sj^*Rr 3*Mr ^^0| _S.^Sj 

>gol nfl^- Vj+o^c^ ^^o| Sic}. 

^Dl^ ^AHr 34°1] «l*>ol ^cfiA|^ ^ ojo^U} A] #3* 

ne^HS. 3e #°14fe «>°1£*JS1 ^^-^ « ^(fluorescent) # 
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#?1 5iMEl%*Rr *\o\ms] «M-2.*1# 31^ *P 

71 xlofl Cfl^-^" (fluorescence confocal scanner)7j Af-g.S|jJ 
^. 

a^l4 £-£3 >l?HM2l ^^H7r *^*}*|d| 7}^ol «W 

m). ^nM3 3^ ltfB olMlSl 5.^*>7it+ tfl-§-%2] ^ 

#3.. ^"^^ ^ 5U^r u r ol5L^>M (biosensor) 

3^.3. J£°l7| afl^-ofl ji^S-S. H^7\ 7 r ^*>Jl. 7^o| t^*> h}o]^ 
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u}i\M . £ >T9£ #7|s* ^£ ?HW 5.^<H1 %2.5.M . £ MJS 

^^H^ #^*>°J «fo|i>Jf ^#*>J1. h}o|j2.^2} 

£ cjojft} ^ A}ol^(Si2e)l- «}o|i^<>Jl cflofl £ 

s*>. s^o. 7> ^oi *i^*ha. «Bi^O) *^*>B|. §^ Al 

2} ^^oD>H ujoii^ 91 #71 nfoii^j# * 

o|i^ 7VB^7^fi}. ^^Sj^- *H <H >y £ ofl fc}o] #7l ^0]^.^ 7}E^ 

7f Sl^^s ^=-Jf2j-. fil^S-^-El <?]^S]i=. 74]<H<jXofl -g-^M #7| 

#^SUr ^ CD/DVD 7]7l<2} 3 #.2.3. A\&*\3L?t # ^-T 2: 

£r ££ #7] S.JE ^Jf°I1 oj 6l j ufoli^ ^^ES^f # 
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" ±% nfls^ £*km?ib|. >^7i nflE^ ^i^^Ei a m eh ^ -§- <3#>y 

£ y+AM^ #^£j£^r 3*1 a|^«# ^]o]e^ M)o]^-% &<8t\o) ^.^sj 
3) 2.3. 

i*>. CD/DVD 717|S} ^ 34- **l<H^f 3.E. 4 

ofl 7|^S1 ^3 tflolEi^ Tfl^. %m\7\t\. £# Cfl0lEi7> #7| t]i3ofl 7\ «■ . 

#35.^ 3*11 *q<H*}fc 3# ^J^S *>c*. 

«-^.if Ei <a^£J£r *1<>13:2:°il ^*>°1 "Hi^ 7^e1^l7> s]3s]5^ 

3 ^=-ifS}. Sq^^^-Ei ^^5^ ^]<HAl2:ofl #7l u}o|j2.^ 7}S^^1S| 

§"<H*°£ °1§3°1 *\°]S-Q ^BBl^lS ^# 2A>*>o|. #71 7F 

el^S^Ei ^# ^KS>°> ^7l>joi >J3:S #^*Hr 

Sh CD/DVD 7l^m ^#2.3. ^}%t\3L^ Q 34 ^-fraMM -§-*V^ H^l^ 

H£ES| *fl^/7l*r.EH# 3^ ^ ^ A Jli SB ^^f^. 

7] 5LH 3^<H] ^ofl u}o|i^ «^ £H7 } ^ejjsj 30. >^7l «>o|i^ 7>e^7l 

^^xl7lt^„ #71 v$e^± ^S-^-n 3.U^*3£ ^^Xl" yjM^ 

3*fl *fl<HSt£- ^ol-^-l- 3Ltt*}°l ^#^? «>olii.^j £-^#*|: H>o|i 

3 ^*|§*J# SME^%# 4 1 7]^ cflolEl## cflojEltfJloj ^*>J1 
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. #71 h}o|s.^ &Ma.% tin eh- #71 7t^ 

o)EiS} «4*M. *1£^<M *Jl§m^r *]*a#*l£ ^ 

€ 2# ^#°£ *>^. 

£ ^3 ^ami^.. §#^# J=^# *m *!^«tf«°£ 

if ^.«E1 «a^sl^- ^l<>l#5:o|) §-*M #7l uHi^ *l-£Ej*|7V Sl-gslS.^- 

3 ^=-if£l. Sj^S^-El ^^51^ ^l^^Slofl *«M #7| HM£*1 7}£E]*|S| 

•«^£ °1§sM #71 bMa*J ?*SEl*l£ £*W"I. #71 nMA*l ?^ 
^^S^-tl ^# ^JA>^ov 37l*JOl WW 

i± as ^-^sh #7t s.E. -y^^-ofl £]cfl wma*j ^*iss 

/j^^ 3^ #71 «MA*I *lHel*|2| ttfe} >Mfi#.i£ £M^o| ji. go] 

O] Alfi£] 3j£^ nflE^ ^-^5. «%A|?|D|. #71 lflB^i ?2£*3 a 

3«* <9 ^#^74 #e*s]i*r 3*1 *1>^# *Jo|*H=. tJJoI^s ^#^ 

o|i*J #71 hM5L3 «43W£¥£1 SMti^ <3 #*!:£# 

£1 333*1 Sl^r W ##^°J# <31^1?J * #71 -2-^1 ^el 

3 fllolEl# ###A|^. «}o)i^o| ^n)^*)*f SMEi^^ ^ 5U£r 71 

efl°lEl#€- tfloltlBflol^^ ^*lJl Xl5.nl. #7l ###*13 i^ofl #^}^ 
#*1# ^^5>Jl. #71 #4*13 &3 Cn°lEl§ #71 71$ cflojEl^ 

a.. #4*M. tt-'Msw A^74<>n7fl *ii#*}£- ^i^#ai# c-i atm^- 3# 

£ tm. 
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aelJi. ^^^^ #^ ^ €-e*°J.°-3. *U|?J 

*fl ^# ^sl^^l fl« 3 *fl-g^ov. ^71 ^^4ofl tt* 

^ ^ ^ Sls.^ 2# -^^^5. *M. 

i «H>lo^ 7H=el*l 

i l°fl ^o|, «}0|i^ (110)£- ^*fl£ Hfl<gS]i=, 

51 -i(30)3K #7| ^(30)2} ^(30) AM«fl ^"l^lir (40) ^.^ Sl^. 

^|£f %o] c+^«] 40(30)0] «>oli^ (110)£- £3 £ 2a^ i 

5f ^ »\o\3-Q 7fB^^Ul5)ofl ^^cf. ^. #7l «M.2.3U10)£ 

El ^Slti. 

^7] «Hi^l Uio)o| «}oii^ nneMUisjofl # »i*fl 

33-11 



1*1 Miofl a^. a«^ct. 

#7| u*o|A3 (110)0) n}o|_2.£j 7 r HSl*l (115) o« ^^sl^ ^ «l "JM 
£ 3aoi) X. Y wfll^t- *\°\ (110) ofl^ A] 

m . % "JM^ "H»^a ^ »d*n #4 «w 3^ 

7| nfl€-°fl S> <M 

o|ofl O^E} #7) ^7f^] ^#«J*1£ go) ^-Qj ^ 

Cj. SHH^ >Mfi3 ^SL^ *#=l£r ^lcH«- (I50)oj) Sjofl £ 2b « £ 

ofl i*l^ ^°1 nflB*N:£ £%S|;a. ^]oi^-(150)^ #71 nflB 

^ q*-£^jjLEl -0-2} "i-# °>4*M aMEl%# •a^^x^ ^3*1*1. 5LM E 1 f° 

3 7) nD^-ofl ^]o]«.(i50)^- 3-3- S. 4ofl £<Msl ^o] 

aejJi. #7} uM 5.41 (no) ofl B^( 4 o)^ ^^M?\±r <M 7 J^*| 

U}Oli^(H0)ofl 3 7l (^J ^5 371)^ A^S^ 

^ ^^ofl *m*lfecfl. Zl 3.7]^ ^ m <^M 4^ /M 7> sic}. 

J2<M^ ltfB ^£ ?Wlr CD/DVD 3l^3\ °J|^oflO|Ep}^ a 37| 

^S] ^ 4o|2f ?Wr ^, ^ tfn 371 SJ ^5 A>ol^§ 7Wfe ^# 

Hlofl oj^m^- ^£5 «1^S} U|E (track) *J 
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2, ^^H 1 

£if £.ol £ 5ofl £X|s| ^o|. ^goj) tcf^. Ufoli^ (100)^ 

^2MI*I ^ 5U£r T^f^ ^ »>°li^ 7hEe1*l(115)2L *1<H1M150)£*E| 

=-^-{120)5}. #7l *]<HJf (150)^^E1 <a^Hl^ ^oi^lsofl #7) U}o|i^ 

BEl*| (115)2} X]§ H <^£.5. ol§S]o] #7} «fo|i^J nM*IUl5)S ^# 

. ^7\ U>0li^ ?}BB]^1 (115)S^ <&*\*£ Q ) ^ 

A]?j ^l^*! (130)2*. CD/DVD 71712} ^§£S ^-^tJl** ^ M 

7}2] ^ofl -g-cM «H£^I £^2.5.2} *J»> ?fl^/7l^2H^ 3^ 5^ 4! 

# t^c}^ £5 £^(140)2*. ^71 3.B. <j^*M140)ofl 2)ofl h}o1j2.^J 

7} -i^sj ^ #7| H}oli^ (115)21 31^ # tt^E} gl<Hl-0l 

. gl^'io] A1S21 ±% nfie^^ ^^Al^loj , J$7\ nfl e^}^ ^ 

-^-Ei sMtl^-g- ^^Jit ^^^l?i #^5ii^ ^jjj ai^^# *fl©|*te >\\°\* 

50)3. T^^cf. 
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#7) ¥ (130) ^ ^# lM-*Mr X] 1. *1 2 ^71 *fl 1 Mi 

#7j D|E-1^^Ei <UMS)±r ^# #7| Hfoli^S] ^ofl £A}S}i=. ofl=^ # 

a?}eu sm. #7i cd/dvd ^iioMofl zp-uisj ^ 

#7| UMi^ (115)^ X. Y H])^ «fo|i^ (llO)ofl 

£7} ^s]o] stm. 

Old). #7] ^ « (I50)£r ^^^ol *}*±S1 |o AS. *!*l*Ka. D. o\S\ 

£«h ^7] (150)^ #7] S5 ^iMl40)ofl £]ofl <y«V 7fl^/7l^£c 7 } 

S|3 zjLS.«.( 12 0)o1| t]±3o|] 7l=-S] ^ tflolEll- 

^. #^*>7lLL £3 H101E17} ^71 t)i30ll 71^. 7^^^^^ ^Jfl Aj>^^# *fl 
*>^. 

#7|£* ^0| CD/DVD 7|7l ^% «Mi^ Aj^^S] t}-^ 



33-14 



$13 ^§^-(120)ofl HHi^J (110) o) ^^Sl U}o|i^ 
50)# * SS ^^-^(140)^ #ofl *\o}ZQ 

sojfe #7i g*i ^#^(i20)7f a)*?*]** *fl<H*Kf ^<a^*l U30)# *| 

H^^. ^^^(130)^ #7| Bfo|£^j 7^(115) tf\**$2-S. ^# 

3. #7l 7^^(115) SUH «}AfSj<H <tiA\% ^# ^7|^oJ 

^A|5M C^AJ J*a<HJf (150)^ 

#7| %^ < a^(130)^ CD/DVD 7l#ofl °]6fl o|^oj^ &oo^ 20-40X 

J-^ofl CD/DVD3 3^*+ U J^#^ ^ojs o|^-eM 02} It" °J*m ^ 

&q Cflo|E|§ °J^^c}. a. #7| Ufoli^(H0)€- 3^ 5.^ i loll S^l^ 
5+ ^oj ^(30)3f ^(30) A°M B^(40)ol ^>^5ji^ clTKlSjoj 5X2.2.2.. *fl 
*(150)^ #7] «>o|A3 7>BiM*l<115)S^lH «JA^^ E^ol 

*S]5ttfc*l* *Ua*M. H^o] ^#s]7l 3-?- ^ ^oje} ^c**>ji Agj|I§ 
fl« SM*M*3-§- °J^-y21# H^ol 3^ W°} 13 

MS ^s*u x^€- ^s. ^m^*! ^-^^ «)o|eis 
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aeU. Sis 4*1* (uo)^ $W *H^/7l^SH# 

0^(150)^ 513 ?M (120) oil ^3 (DVD-ROM) ofl 7|^3 rfc# H}o|Ei 

?fl^. #^*>7lt4. tl|olEl7f #7| C^^a (DVD-ROM) ofl 7]^. 7^S]^*r 3*1 

3. ^Alofl 2 

£^ i 6ofl «m ^°1. «>o|i^ 7}B^^ (115)-2t. «lo|i?l ^-44 

AUioom rc ^!^#^l (200)5. ^#€1^. ol^fl. nM2^ &q 

*| (100)51 *1^#*] (200)^ MlB^a E}o| ^ ?flol#5. <3^€ 

#71 afoli^(HO)^ S. i^l^l «m ^o] ^-9^(20)0 

*|d|. *I# Bfl^Sl^ t}^^ >g(30)2}. #71 €00)2} ^(30) A}olofl ^Wj 

£r (40).° 3. 3#=l°1 Sl^- 

aelJi. #71 UMi^ ^ #*I(100)£r ##^(20)# 7}*im. n^Et ^ 

«<*#°.£ M>oli^(110)^ Sfl^fijAl^ ^ 5U^r «S «>°l 

3 (H5)S*. #71 ^flol^.(150)^El «a^Sl^- ^lcH-y^Lofl -§^oJ #7l H} 

AS) 7fB^7l(U5)7} 5]^5li^ *>\±r S13 (120) S\ . #71 ^1^^(150)5.^- 

oj^sl^ ^lcH^ofl £*M #71 w>oii^j 7^^1*1 (ii5)sj >q§«^^ 
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#7l HNi^j ?>HiM*nil5)£ ^# ^>*>^. #7| 7fj=Ej7] (115)5^- 

' ^# ^7|^o] ^°j#*l (130)2}. 

/DVD 7pm 3-§J°S t> £*W] ^i>}o] ufo]^ ^.^ 

H°} ««J ^ 5U^r #3i*Hr ££ (140)5}. 

7i ss (i4o)oii °4oH «MiL^ >y^js| b }oii^ ?m 

*| (115)2] *m Al5#J£# iloH-olJj. gloj#o] XlS^l #j£l- 4:3 

£ 9.3.^ ^^171°!. #71 uflH^ ^3.5.^-El £Mti^§ ^^5.1 ^#^171 

t^SlH* 3*1 *l>^3# ^Hct^ ^01^.(150)5. ^#€t}. 

ZL^H. #71 *m#*l(200)£- WHi^Sl iM^^ ^ SUb 71^ 

°lEi## *1#*K2 Si- cflojB.1 dlolE^lol> : (210)2}. uH^Sj ^^^^^ 

ME.^*M 74#*LI1 5i£- til ol Ei Hfl o]^ (220)°|. #71 U\ 

^#*1 (lOO)^Ei ^*11#^ £*l-3.# fllOlEl# °J^ 0 I #71 71^ CflolE| 
«1H, £-^oJo} . ^T^oflTfl ^1^-^ (230)5 9-#^t}. 

OlTTfl . ^7} cHolEimlol>:(210)oll 71^ cflolEi^- fi)A> £^ #&7\ 

2|cfl *3#3 #71) Cllo|El5^. ^ ^ ##*fl ^ ^ 5U^r Clio] 

5 °l-g-^. 

?j7l. *\o\±% #^|(100)ofl cj)*> ^-g-g- ##*> ^^lofllllf =-oj^o^ 
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^xiofli^ ^o| «Mi^ $M #*l(ioo)7* f-*moi *g*n#*J £-^.8-3) 

°| Ei ^ ^cH-^(150)§ (200)31 ^^^£#(230)^ 

ae^. ^]^^fii-(230)^- ;$7\ R% Gflo|£|§ 7)^ cflo|E|Hfl 

i(2io)ofl ci)o|Ei^ uiaeM. Mtt ^3 #7fl -s-^-i- 

*]^# ^ 5U# £ D J o}Lle|, S^f- §1 

olnfl. #7] UfoliL^U (100) -=r A&A^ J3.3°fl -5-*M 

il- ^SJI^ &3 «]o|E^ *^ >^7| ^!^^e1a#(230)^ >^7l *8*fl 

^ .3.3 cl|olEl# ^71 *3*fl#*J .2.3 cflo|El5>} *>*fl a}oli^J ^Jf^oH 

f-A]^ ^2} d|oj El ^01^(220)011 f"^|7j . 

^3 H 7°11 «>°15L^ ^HiM*! (115)5*. u>o)i^{ §4j 

^(100)5+ M*\°J ^^^(200)5+ ^71 «>oli^ &q ^{100)5+ #7l *]<cHJ 

(2oo)# <£m*\£ #>y^(3oo)^s 

«>o|i^ (no)i- sa^^A]^ ^ si- ^ «>oi^ 

H3*l (U5)SJ. ^71 ^1(>1J?.( 1 50)^^E1 ?J^H|i. *fl <>} X °1] -§-o"M #7] «>o].o_ 
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9\*m?l (115)7} £]^5]i^ t\h ^#-¥-(120)Sj. ^]o]«.(i50)S^Ei 

Tflo^jSlofl %i\o\ $7] *}o\S.Q 7}SE]7](115)2j 7]S«Jt£j°£ o]^5\o] 
7| HjOli^J 7}BE|*| (115)5. ZAffW. HMi^J 7fEE]^(H5)S^-El 

*}S]£- SWS>©> ^^l^oj £££ #^*Kr ^3^*1(130)2}. 

/DVD 7|7]2} 3 ££.5. *\£v\lL7} %} *}-§•*} 2] £*W] fnH g.4 

«Jh} 7fl^/7l^£H# ^ Sl^ *!2lg- #^*}^r S.S (140)2}. 

7| SB >j^U40)ofi 21611 Ufoli^} f^YE^ ^3 3* ^olA^] 7}E 

*|s] *i*}# um AlS^i^ ojo^ojjl. %}o\^o\ A]&S \ ±% BflH^^ 

SSMI?!^. #7] oflE^>; ?££JfE| £ME1%£ <3#4i§ £3 
£S A\^% X]o\t\±r ^)cH«-(150)2f #7] >Ml <>] if (150) 5-Sf EJ 3. 

aela. #7] ^^^1 (200)^ «}oii^2l <S*fl#*J# iME]^^ ^ 5Ufe 7|^ 
flolEi## 7^*}jl 71^ cflo|£] CllolElBflol^ (210)2}. U}ol5-^2} *§Afl#*J 

SMEH^eH >M^J1 Si^ *!^3} cflO|Ei«flo|>;(220)Sh ^7J 

(100) 5.^- El sgXHm^ £- A A2.% tflo|El# ^J^1>o> ^71 Z\)o] 
2} ^S}^. ^^s. #7| ^^2} cflolElHflo|^(220)ofl 

fe. A}-g-7Hl?fl Tfl^l ^ SIS^- *}~ ^^f^eli^ (230)3} . #7| *]t+^S. 

(230)2] .a^ofl -§-d}o] >^7] ^1^*1 (160) 5^ E] «a^5]^ i2.°fl ^t}o\ # 

*JC^2} c11olE]Bilol>; (220)ofl s-S.^ ^lcf ^2}# A} -§-7,} (400)^ 

^1^3} ^ej£i-(240)S ^33*4. 
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ON . 71$ Cilol^mlol^ (210) oil 7l§ tflo|Ei^ Sj^ ife ^§-7f 

*2j6fl ^#3 ^-Tfl lflo|E|£4. *]*g<M ##*H Hi ^ SU^r «)ol 

^7*. Hjo]^ £>q #*l(l00)ofl cfl«V #^*> ^Aloflia} =-eJs}n S . 

^^Hll^ ^oj a}o|i^j #*1 (100)7} ^#*I A§Afl#^ £-^3. 3 

OIE^ *fl<HJf (150)1- §Sfl (160) S #7| (160)^- 18*1 

^ tilo|Ei -i->y^(300)# #*fl *!<2#;M (200)51 
30) 5. 3£*>c*. 

#7) (230) -g- #7| .3.3 cflo|Ei^ 71$ Cflo|E] 

(210)ofl fssj 7|$ tflojEl^ «ia*M. ^#3 ^ &° 

^ si# ojqe}. *|*gsi ^ ##**oj ^1^^ 

olnfl. #71 tijoli^l ^ #*1 (100) £r ^7^£l ^.^ofl -§-*}o} u>oli^J >Ml*f 
i# 5.^ cfloltm «*H 3£*>°1. #71 ^I^El£#(230)€- #71 ^JJl 

.2.3 tflolEl^ #71 ^*1^U ti)olE)5+ *J*fl ^#51 H}oli^J >fl^Aofl 
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